ABSTRACT
AIM OF THE WORK
The aim of this study is to determine the impact of percutaneous coronary intervention (PCI) on myocardial function assessed by tissue Doppler echocardiography in patients with chronic stable angina.
PATIENTS AND METHODS


Twenty-five consecutive patients with chronic stable angina and preserved left ventricular systolic function (EF% more than 50%) and underwent for PCI were studied by pulsed wave tissue Doppler during the period from January 2010 to September 2010. Patients who had LV systolic dysfunction by echocardiography (EF% less than 50%) and patients who had a prior myocardial infarction or acute coronary syndrome were excluded from this study.
All patients were subjected to the following:
1-Full history taking with emphasis on chest pain and risk factors as DM, HTN, obesity, cigarette smoking, and history of IHD.
2-ECG was done for all patients.
3-Echocardiography before PCI to evaluate baseline systolic and diastolic function as well as 1 day and 6 weeks after intervention, and also to exclude segmental wall motion abnormalities at rest. The sample volume was taken at; septal, lateral, anterior, posterior, and inferior angles of mitral annular ring, and also at lateral angle of tricuspid valve. (3).
In addition, pulsed-wave Doppler mitral and tricuspid inflow velocities, including E and A wave peak velocities (in centimeters per second), were obtained from the apical 4-chamber view.
5-Coronary angiography and PCI were performed in a single session at our hospital.
Aspirin 150 mg once daily, clopidogrel 300 mg oral loading dose day before PCI, then 75 mg per day and i.v., 10000 unit unfractionated heparin during PCI in addition to conventional treatment (4). The performed intervention, as well as the choice whether or not to use coronary stents, was at the treating cardiologists' decision.
6-Patients clinically were evaluated for 6 weeks follow up period for the following: a) In hospital acute and sub-acute thrombosis.
b) In hospital bleeding.
c) Major adverse cardiac events (MACE) as, sudden death, acute myocardial infarction, repeat revascularization, and heart failure.
The statistical analysis
Data were statistically described in terms of mean  standard deviation ( SD 
RESULTS
Twenty-five consecutive patients 12 men and 13 females and their mean age was 57±8 years, with normal systolic left ventricular function underwent elective PCI at our hospital were included in this study.
We found that 16 patients (64%) were diabetics , 16 patients (64%) were hypertensive , 14 patients (56%) had dyslipidemia , 9 patients (36%) were smokers (36%) , and only 5 patients (20%) had a strong positive family history of IHD.
Coronary angiography and PCI data
Eighteen patients had single-vessel disease (72% 0f the patients) , 11 (44 %) of them at left anterior descending [LAD] coronary artery , 2 patients (8%) with left circumflex coronary artery disease , and only 5 patients (20%) had right coronary artery [RCA] disease , but 7 patients (28%) had two-vessel disease.
The mean value of diameter stenosis was (84.8 ± 8.4%) in comparison with normal segments of the coronary arteries.
Successful PCI were done for all significant stenotic lesions using 25 bare metal stents and 7 drug eluting stents (Cypher) (DES). The mean values of, stent diameter was (3 ± 0.5) mm, stent length was (22.5 ± 6.2) mm, and the maximum inflation pressure was (13.1 ± 1.2) atmospheric pressure. Two PTCA were done using 2 driver balloons both were (2 X 20) mm and both inflated at 14 atmospheric pressure.
There were no procedural complications and no re-interventions required during the 6 weeks follow up period.
Conventional echocardiography results of the stud. Table (1):
There was an insignificant correlation between echocardiography measurements at baseline, and 1 day, or 6 weeks after intervention. The mean value of trans-mitral E/A ratio before PCI was (1± 0.3), while one day after PCI became (0.8± 0.2), and after 6 weeks was (0.9± 0.3) (p value > 0.05), but there was no change on the mean value of trans-tricuspid E/A ratio after PCI , and also no change on the mean value of LV EF %. 
Tissue Doppler study in Myocardial Function
 Diastolic E'/A' ratio:
There was a significant improvement of E'/A' ratio at mitral valve annulus after PCI (p<0.05), but E'/A' ratio at tricuspid valve annulus before PCI was not improved after PCI. ( P>0.05)
2-LV and RV systolic function:
There was highly significant improvement of systolic peak velocities after PCI at lateral, inferior walls of LV, and lateral wall of RV (P<0.001 for each), and also improved significantly after PCI at anterior, and septal walls of LV (p<0.01), while there was insignificant improvement at posterior wall of LV (p>0.05). fig. (1) Comparison between area territories target by the intervention and area outside the target :
To assess whether improvement in myocardial left ventricular function was related to revascularization, myocardial velocities before and after PCI were compared in areas targeted by the intervention with those outside the target areas of the intervention. We found a significant improvement in septal E′-wave velocities, the mean value before PCI was (8.2 ± 2.3), 1 day after PCI was (10.3 ± 2.3) and became (11.4± 2.2 cm/s) 6 weeks after intervention (P <0.05), also there was highly significant improvement of septal S wave velocities, it was (7.0 ± 1.3), 1 day after PCI( 9.9 ± 1.9 ), and became(11.6 ± 1.6 cm/s) 6 weeks after intervention( P< .0001).
While there were insignificant changes at lateral E′-and S waves velocities (outside target area) (p >0.05). Table ( 2). The aim of this study is to determine the impact of percutaneous coronary intervention (PCI) on myocardial function assessed by tissue Doppler echocardiography, and our target also is to find out if ischemia causes impairment of longitudinal myocardial function in absence of circumferential myocardial dysfunction (normal EF%), and also to find out if after PCI and reperfusion this longitudinal myocardial impairment will improve or not.
Effect of PCI on systolic myocardial velocities in this study:
In our study there is high significant increase in systolic myocardial velocity S wave at inferior, anterior, septal, and lateral walls of LV, and also lateral wall of RV 1 day, and 6 weeks after intervention, while it is insignificant at posterior wall of LV . Fig. (1) Gerhard-Paul Diller et al, agree with our study, they examined Twenty-four consecutive patients with chronic stable angina and preserved systolic left ventricular function underwent PCI, patients had PW-TDI and conventional echocardiography before PCI, 1day, and 6 weeks after PCI. The results of this study showed that the systolic peak velocity improved in the septal, lateral, inferior, and right ventricular areas (P < .05 for each), but insignificant trend toward an improvement in the posterior wall (P = .06) was found. (7)
Effect of PCI on diastolic myocardial velocities in this study.fig(2):
A) Early diastolic myocardial velocities:
In our study there was significant increase in early diastolic myocardial velocities trans-mitral and trans-tricuspid valves after intervention.
Gerhard-Paul Diller et al, agree with our study, the results of their study showed that the early diastolic velocities improved at all sites (P < .05 for each). The most pronounced improvement occurred in the septal area (7).
Hashemi et al agree with our result, they examined thirty patients who had single vessel disease (LAD disease), and underwent elective PCI providing that their systolic ejection fraction was > 40%. All patients had pulsed wave TDI before PCI and 48 hours and 3 months after PCI, their study showed significant increase of early diastolic E' wave of the septal angle of mitral valve annulus. (P value < 0.05). (8).
B) Late diastolic myocardial velocities:
In our study there was also a significant increase in late diastolic myocardial velocities at LV and RV.
Gerhard-Paul Diller et al study as mentioned above agree with our study, their results showed increase of late diastolic myocardial velocities after PCI (7).
Hashemi et al study as mentioned above do not agree with our result their results showed significant increase of late diastolic A' wave velocity of the septal angle of mitral valve annulus after PCI (P value < 0.05) (8). This is because they did select only the patient with LAD disease, while our search was done on single and also two vessels disease.
C) Myocardial diastolic E'/ A' ratio:
In our study there was a significant increase of E'/A' ratio at anterior angle of mitral valve annulus after PCI. (P< 0.05) , but there was insignificant correlation between E'/A' ratio at lateral angle of tricuspid valve annulus before and after PCI.
These result was not agree with Hashemi et al, who showed significant increase of E'/A' ratio of septal angle of mitral valve annulus after PCI. (P value < 0.05). (8), this is because they did select only the patient with LAD disease, while our search was done on single (LAD, RCA, and LCX) and also two vessels disease.
Conventional echocardiographic measures in this study:
In our study there was an insignificant relation in all conventional echocardiography measures at baseline, 1 day, and 6 weeks after intervention. Table ( 
1).
Gerhard-Paul Diller et al, agree with our study that showed that Trans -mitral and trans-tricuspid flow Doppler parameters and ejection fraction failed to reflect any improvement after PCI 1 day and after PCI 6 weeks. (7).
But Carluccio et al was not agree with our study , who reported that left ventricular volumes and contractile dysfunction as assessed by conventional echocardiography improve 8 ± 3 months after revascularization in patients with impaired left ventricular function. (9). This is because we selected the patients with preserved systolic function, and may be due to short period follow up of our patients (6 weeks).
Comparison between area targeted by the intervention of LAD and area outside it:
In our study to assess whether improvement of left ventricular function was related to revascularization, myocardial velocities before and after PCI were compared in areas targeted by the intervention with those outside the target areas of the intervention , we found that a significant improvement in septal E′-wave velocities and septal S′-wave velocities at 1 day, and 6 weeks after intervention compared to base line, (respectively; P <0.05 and P < .0001) , but there is insignificant changes were found in lateral E′-wave, and lateral S′-wave velocities(outside target area) 1 day, and 6 weeks after intervention, ( P >0.05).
Hashemi et al , was agreed with our result, their study was done on patients had only single coronary artery disease ( LAD ) pulsed wave TDI was done before , 48 hours after , and 3 months after PCI, their results showed significant increase of early diastolic E' wave (p value < 0.05). (8).
Conclusions
In this study, we found that both diastolic and systolic function improved within hours after successful angioplasty, and this effect persists for ≥ 6 weeks after intervention. This suggests that despite normal baseline cardiac function, unnoticed reduced regional contractile function is present in patients with chronic stable angina, leading to improved cardiac function after successful revascularization. Furthermore, Trans-mitral and Transtricuspid flow velocities as traditional measures of diastolic function failed to reflect this improvement in diastolic function.
